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,.. DEPARTMENT OF THE ARMY

PHILADELPHIA OI$TRICT CORPS O~ ENGINEERS

~~~~ V f l I ’ t R T O

NAPEN—D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton , New Jersey 08621

Dear Governor Byrne :

Inclosed is the Phase I Inspection Report for Green Swamp No. 1, in
Passaic County, New Jersey which has been prepared under author ization
of the Dam Inspection Act , Public Law 92—367. A brief ass2asment
of the dam ’s condition is given on the first two pages of the report.

Based on usual observa tion , available record s, calculations and paRt
operational performance, Green Swamp No. I. Dam is judged to be in good
condition. To insure adequacy of the structure , the following actions,
as a minimum , are recommended :

a. While the Probable Maxisnim Flood (PMF) should not overtop the
dam , the PMF and ½ PMF will raise the reservoir level above the dam ’s
impervious zone and concrete corevall. Therefore, engineering studies
should be initiated and completed , within nine months frau the date of
approval of this report , to determine the effects of these flood waters
upon the dam ’s pervious section. Any remedial measures deemed necessary
as a result of thene studies should be initiated within calendar year 1979.

h. The ettled upstream rip—rap slope area and th. two settled
upstream crest areas should be checked periodically for any possible further
settlement.

c. The tree clearing program , on the downstream bankzent, curren tly
in progress , should be continued and completed within calendar year 1979.
As soon as the slopes are cleared , they should be dressed and seeded with
selected grass to prevent erosion.

Uf~ Ent•,.d)
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NAPEN-D
Honorable Brendan T. Byrne

A copy of the t ?port is being furnished to Mr. Dirk C. Ho man, New
Jersey Department of Knvironaental Protection , the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman William H. Roe of
the Eighth District. Under the provisions of the Freedom of Information
Act , the inspection report will be subject to release by this office,
upon request , thirty days after the date of this letter.

Additional copies of this report may be obtained from the National~Technical Information Services (NTIS) , Springfield , Virginia , 22161
at a reasonable coat. Please allow four to six weeks from th~ date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours , /
1 m c i
As stated 7/Colonel , Corps of Engineer /District Engineer

Cy furn:
Mr. Dirk C. Hofman, P.E.
Department of Environmental Protection
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PHASE I REPORT
NATIONAL DAM SAtETY PROGRA M

ASSESSMENTS OF GENERAL CONDITLC’INS

Name ~1 ‘am : ~reen Swamp No. 1
State: New lersey
County: Passaic
U.S.G.S. Quad Sheet: Wana~ue , N.J.
Coordinates: N 41 02’ 29” E 74 19’ 23”
Stream : None io f f  the Wanaque River)
Daic ~f Inspc~.t1t ~n: May 23, i97~

The dam is in good condition as defined in Appendix H. [No ~.cems
requiring drastic and ia~ ed iate action were ~bserved.J

It is recommended that:

1. The effects of the PMF and 1/2 P~~ on the Wanaque Reservoir , which
will raise the water level above the elevation of both the impervious
zone and the concrete corewal.1. ‘f the dam , be studied in the noa~
futu re.

2. The tree clearing program be continued and completed in th~ f utu re ;

re—dressIng and seedth~ with grass of the do~~ itream slupe
subsequently.

3. The settled ri prap slope area and the settled crest ares~ he checked
periodicall y for further sett1 i~ nc.

x.
0 ..

00 H J. 
I ./ (.  ~ ..: .;.~. ~U~1i1Ifl ~AZK1

~~ ~~~ sui w U’WM
I, Iaui-r L~IT~ J~I~a~ed on usua l observation , availabLe records. calcu lation s and past

operationa l performance , Green Swamp No. 1 Dam is judged to he in good
condition. To insure adequacy of the structure , the following ectiot’s,
as a minim um , are recommended :

• ~~
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a. Wh ile  the Probable Maximum Flood (PMF ) should uot overtop the
da m , the PMF and ½ PMF will raise the reservoir level above the dam ’s
Imperviou s zone and concrete corewati . Therefore, engineering studies
should be initiated and completed , within nine month. from the date of
approva l øf this report , to determine the effects of these flood waters
upon the dam ’. pervious section . Any remedial measures deemed necessary
as a result of these stud ies should be initiated within calendar year 1979.

h. Th, settled upstream rip—rap slope area and the two settled
upstream crest a r ea• should be checked periodicall y for any possible further
stttl.’ment .

c .  The tree clearing program , on the downstream embankment , currently
in progress , should be continued and completed within calendar year 1979.
As soon as the slope. ar e clea r ed , they should be dressed and seeded with
selected grass to prevent erosion .

A PPR0VED~~~~~~ ~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Colonel/ Corps ot EngIneer~~
Distrt& Engineer L

DATE: 
.
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1.0 PROJECT INFORMATION

1.1 GENERAL

1.1.1 Authority: Public Law 92—367 , 8 August 1972 , authorized the
Secretary of the Army , through the U.S. Corps of Eng ineers to initiate a
national program of safety inspections of non—federal dams in the United
States. Gilbert Associates, Inc. has entered into a contract , No.
DACW6I—78—C—01l4, with the Philadelphia Office of the U.S. Corps of
Engineers to inspect this dam, Gilbert Work Order 06—7249—050.

1.1.2 Purpose of Inspection: The purpose is to conduct a Phase I
inspec tion accord ing to the U.S. Corps of Engineers ’ Recoamiended Guideline
for Safety Inspection of Dams (Reference 1), and contract requirements
between Gilbert Associates , Inc. and the Corps of Engineers. The
objective includes expeditiously identifying those dams which pose an
immediate threat to human life or property and to recounnend future studies
and/or any obc .ous remedial actions indicated by the inspection .

1.2 PROJECT DESCRIPTION

1.2.1 Dam and Appurtenances: According to the drawings, the Greenswamp
Dam #1 is a 30—foot high , 640—foot long earthf ill dam with a concrete
corewall extending down to a maximum final rock depth of 62 feet below
the top of dam . An impervious zone located on the upstream side next to
the corewall extends down to bedrock. The foundation rocks for the
concrete corewall were grouted . The upstream face of the embankment has
been heavily lined with riprap .

1.2.2 Location: The dam is located about 1.5 miles northwest of
Haskell, N.J. and about 2.0 miles north of Bloomingdale, N.J. This dam
lies on the southwest rim of the Wanaque Reservoir , at a distance of
about 2.0 miles east of Raymond Dam. (See Figure 1)

Geologically, the dam is located within the physiographic province of the
Precambrian Highlands, composed of biotite gneiss, amphibolice , pegmatite
and metamorphosed limestone and skarn. (See Append ix F)

1.2.3 Size Classification: The dam is classified as a large structure
because of its impoundment (62,000 acre fee t) ,  in accordance with Section
2.1.1 of Reference 1.

1.2.4 Hazard Classification: The dam is located 1,000 feet upstream of
Lake Iosco and the moderately populated floodplain which extends down to
Bloomingdale, N.J. The dam is classified as a high hazard potential based
on the requirements of Section 2.1.2 of Reference 1.

$
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2 . ~‘ er s~~~j~ : The s owned i t ~~~~ t i c.  j  m e d  b v t he North J ~ r se v

~ ~ t r ~c t . ~ .L t •i. ~p ~ Conmiis ~, ~on ~N JF~WSC ) , .~ Net,’ J er ~ev state comm s s on
They have engineering and ~~ u-tt enance .*c t. i t  it’s located at Raymond Dim
in ~anaque, N .J . The Ch i . e t  ~ng i:ie~~r of t he  NS’DWSC in Wanaque ~ Mr .
C. N~’il . The address is:

North Jersey District Water Supp ly Cot~~ission
Ringwood Avenue
Wanaque, N . J .  O~ .e~ S

Purpose ot Dam: The ~reenswamp ~aii No . 1 ser ves  as a dj~ w h i c h
c ’ses off low topography in the r i m  of the Wanaque Reservoir. The
reservoir supplies water to residents of Paterson , Passaic , C u t  to n ,
Montclair , Glen Ridge , Newark . Kearnv , Bloomt ield and Bayonne , New Jersey .

1. ~~~. Design and Construction History : Thi~; dam was constructed from
July ~, 192-e to October 10, 192t’ by W i n st on  & Company , ltic . of K :n~ ston .
N .Y ., as part of the total Wanaque Project. The p r o j ec t  egan in l~~2O and
was completed with the reservoir being t illed by  March ~~, 1Q 2° . The
original design records could not be located ~~ t h e  st.i t t of the NJ DWP C
at Wanaque. However , publicati ons indicate the design was ~ e r:o rn ied  ~~ y

emploYees of the NJDWSC w i t h  the a s s i s t ance  ot i n d i v i d u a l  consul tants.
The Nt’w Jersey Departmen t of Envi ronmenta l  P r o t e c t i o n  ~.DEP~ has m o n t h l y
progress inspection reports and several photographs  taken d u r i ng  c o n st r u ct i~’n.
There Is no indication of subsequent construction other than minor maintenan ce.

1.2.8 Normal Operational Procedures: There Is no operation al rrocedure
f~ r this dam . Adequate freeboard is relied on to  contain storm surges in
the reservo ir , with overflow handled by the ~ve’rflow We ir ¼NJ ~~ 2 ’. -. ’J . St’t’
Location Map, Figure 1.

1.3 PERTINENT DATA

1.3.1 Dra inage Area: ~~~~ ~;quare mile s

1.3.2 Discharge at Dam Site: Not Applicable

1.3.3 Elevation: ¼Feet above MSL’~

Top Darn — 310.0
Max imum SpI l l w av  Design Flood ~SDF~ Surcharge  — 

~ S.S ~See Section ~~~
Full F ood Cont ro l  Pool — Not A p p l i c a b l e
Recreation Pool — Not  A p p l i c a b l e
Sp illwav Crest  (ga ted)  — Not A p p l i c a b l e
Upst ream Portal  Invert Diversion Tunnel — N ot A p p l i c a b l e
Down stream Por ta l  Inver t  Divers ion  Tunnel — Not A p p li c a b l e
Streambed at  C e n t e r l i n e  of Dam —

Max imum Ta i l u a t e r  — None

_ _ _ _ _ _  
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1 . 3 . -. R e s e r v o i r :  L e n g t h  ot Maxurium Pool — b. l ni ’.es

1. L~ S torage  ( a c r e — f e e t ) :

R e c r e a t i o n  Poo l — Not Applicable
Flood Control Pool — Not App l i cab le
SDF Surcharge — ~,5~eO
Top of Dam - b2 , 000

Reservoir Surface (acres):

Top of Dam —

SDF Surcharge — 
1, 590

Flood Control  Pool — Not Applicable
Recrea t ion  Pool — Not A p p l i c a b l e
Sp i l lw av  Crest  — At Overflow Weir 2,..C~0

Dam: Type — ea r t h fi l l  w i t h  concrete core wall and impervious
zone.

Length — 6.~eO feet
Height — 30 f e e t  above the surfjce
Top Width — 15 feet
Side Slope — U/S 2(11) :1(V) (top) to 3(11): li~V) lower p a r t )

D :S  2 ( H ) : l ( V )
Zon in g  — An impervious zone w i t h  s ide s lope of l ( H ) : 1 ¼ V )  on the upstream

si d e of the core wall; top elevation 3~0.3 f ee t .
Impervious Core — Concrete  core wal l  w i t h  top e l e vat i on  305.0 f e e t

extending to f inal rock surta~ e. Al so • see “ oning ”
above.

C u t o f f  — A shallow c u t o f f  in f o u n d a t ion  rock  formed b~’ base o f c o n c r e t e
core wa l l .

Grout  C u r t a i n  — None ( Sha l low fou n d a t i o n  gr ou t 1:~g f o r ~ on c r e t e  ~ore w a l l )

1.3 .8 Divers ion and R e g u l a t i n g  Tunne l: N ot  A~~~~icab l e

l .3 .~ Sp i l lwav:  Not A p p l i c a b l e

1.3.10 Regulatory Ourlet: Not Applicable

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



2 .0  EN G L N E ERL N& ; DAT. ;

2 . 1  DE SL ~ N

Or ig in a l design c a l c u l a t i o n  d at a  ar e  act  available for t h i s  dam . A b r i e f
de sc r i p t i o n  of the  p r oj e c t  des ign  and s u b s u r f a ce  i n v e s t ig a t i on  was ~~ ven
in t h e  NJD W SC’ S l~ 25 report , pdges 5 2 — 5 ~ (R e f e r e n c e  2 ) .

CONSTR U CT ION

A set of the  record  draw ings showing p lan . cross—sec tions , and p r o f i l e s , ar e
avai lable  a t  t h e  NJ~ WSC ’ s o f f i c e  at Wanaque , N . J .  A b r i e f  de s c r i p t i o n  of
t h e  c o n s t r u c t t o n  of th i s  darn , i n c l u d i n g  fo un d a t f o n  condition , appeared in t h e
N JD W SC ’ s 1~~2 3  r e p o r t . :~ag es 15~ — 1 5 9  ( Re fer e n c e  2 ) .  The dam was con s t ruc ted
between Ju ly  5 , 1’~2-. and Oc t ob e r  10 . l~~2t ’.

2.3 OPER .;TION — Not Ap p li cab le

EVALUATION

2....l Availabil ity : Embankment material data and engineering design
an a ly s i s  da ta  are not av a i l ab l e .

2.... 2 Adequacy: The available design and construction data are adequate
for this Phase I evaluation .

2.4.3 Va lid ity : The record drawings appear to be consistent with ob se rv ed
structures , based on the visual inspection.

— 4--
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3.0 VISUAL INSPECTION

3.1 FINDINGS

3.1.1 General: The Phase I darn inspection was performed on May 23 ,
1978 by a team of Gilbert Associates, Inc . Engineers. (One previous
inspection of this dam was performed on April 5 , 1977 by Joseph Foley ,
Roscoe Jenning and Doug De Lon e of the NJDWSC . A copy of their report
is attached in Appendix E.)

3.1.2 Dam: At least two local areas ot the crest between Station 1+50
and Station 3+00 appeared to have settled from 4 to 6 inches. The upstream
riprap slopes in these settled areas have experienced slight movement as
indicated by flatter and irregular areas on the slope surface. The down —
stream slope was very uniform with l i t t le  sloughing and erosion ; the
material exposed on the downstream slope was composed of s i l ty sand and well
graded gravel . Trees were cleared from the west half of the downstream
slope , but standing trees remain on the east half of the slope . The east
abutment rocks consist of some serpentinuous limestone or marble with a
wide band of skarn mineralization (preliminarily identified as graphite
and sulfide minerals) due to contact metamorphism. The rocks exposed on
the west hillside are comprised chief l y of grani tic gne iss , amphibolite and
pegmatite. The rocks on the east abutment were observed to be broken and
decomposed .

A large waterlogged or saturated area, dansned by a 5—foot high downstream
dike, is located as close as four feet to the toe of the emban~anent. Flow
from this area was estimated in the order of 15—20 gpm .

3.1.3 Appurtenant Structures: There are no flow or flood control
structures at this darn.

3.1.4 Reservoir Area: The slopes of the reservoir rim near the dam
site appear to be general stable , except on the right abutment where some
large loose stones have fallen from the upper part of the hills apparently,
due to natural erosion processes. 

~~~ . ~~~~~~~ ._
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3 .2  EVALUATION

Two slightly concave areas on the upstream side of the dam crest , along
with the small disturbance of the riprap slope , indicate that non—uniform
settlement took place after construction .

Except for the core , the embankment materials are reputedl y composed c h i e f l y
of well—drained silty sand and gravel of low erodibility, which is a basic
contributing factor to the dam stability.

The poor drainage beyond the toe of the embankment was created by a downstream
cross—valley dike, built to protect the toe area against scouring and back-
water encroachment from Post Brook. The amount of underseepage flow observed
at the point of discharge, some 80 feet beyond the toe, was relatively small
and was considered insignificant.

The complex foundation condition at this site required an extensive rock
excavation and grouting program in order to provide a watertight foundation ,
as described in Reference 2.

In sunm~ation , the existing condition of the dam is generally good , as defined
in Appendix H , although the distressed area should be checked periodically
for any possible movement.

3.3 ATTENDEES

North Jersey District Water Supply Conunission

Mario Di Laura

New Jersey Department of Environmental Protection

Larry Wo scyna

Gilbe rt Associates, Inc.

Rudolph J. Wahanik
Fine T. Hsu
Rudy P. Visser

—6— 
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-4.0 OPERATIONAL PROCEDURES

.4~ 1 PROCEDURES

The water level in Wanaque Reservoir is contained by the  Overflow Weir
structure , several miles away , to a pool elevation of 302..4 feet MSL.
The high water elevation recorded since October 1950 was 303.93 feet
with excess flow passing over the uncontrolled weir. There Is no
ope ra t ional  procedure at Greenswamp Dam No. 1.

2 MAINTENANCE OF DAM

The reservoir rim is traversed daily by NJDWSC guards who report apparent
maintenance problems to the Chief Engineer. In addition , periodic
inspections are made by engineers and/or other personnel of the NJDWSC
and repor ts written regarding maintenance requirements. The 1977
inspection report (Appendix E) reconunended removal of trees and shrubs.
The t rees on the r ight  half of the downstream slope have been removed
since the inspection . The NJDWSC has foresters employed to cut trees
and otherwise maintain the woodlands on their property.

4.3 MAINTENANCE OF OPERATING FACILITIES - There are no operating
faci l i t ies  at this  dam .

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

No automatic warning systems exist at this dam . A daily patrol i s  made
by the NJDWSC security guards equipped with radios. According to

NJWDSC personnel , the guards are instructed to radio the Wanaque police
of any obvious , impending hazard to residents from the dams on the
Wanaque .~ese rvoi r .

4.5 EVALUATION

The maintenance procedures for this darn are generally adequate. However ,
additional work is required to repair the settled areas of the crest and
riprap. The trees remaining on the downstream slope should be removed .

a

- 
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5.0 HYDRAULIC/HYDROLOGIC

5. 1 EVALUATION OF FEATURE S

Other than the dam , there are no hydraulic structures or control
facilit ies at this location. Reservoir overflow is provided by the
Overflow We ir , located 2 miles to the east.

5.1.1 Design Data: The maximum pool elevation for the design
discharge of 18,000 cfs is 304.3 feet. This is based on a spillway
elevation of 300.3 feet plus a head of 4.0 feet , for the Overflow Weir.
With the flashboards in place , the overflow functions as a sharp edged weir
with an elevation of 302.4 feet , and a pool eleva tion of 306.6 feet with
the design flow of 18,000 cfs.

5.1.2 Experience Data: The maximum recorded reservoir level since
October , 1950 is 303.9 feet , (Reference 6 and 7), 6.1 feet lower than the
crest of Greenswainp Dam No. 1. This level was reached in March , 1951.

5.1.3 Visual Observations: There is no visual evidence to indicate the
dam has ever been overtopped.

5.1.4 Overtopping Potential: The PMF, when developed as described in
App end ix D and with the flashboards on the Overflow Weir, results in a
reservoir elevation of 308.8 feet. One—half of the PMF results in a
reservoir elevation of 306.0 feet , with the flashboard in place.

Details on the methodology used and the hydr ologic results are presented
in Appendix D.

5.1.5 Reservoir Drawdown: The existing emergency drawdown facilities
installed in the several dams of the Wanaque Reservoir are not adequate to
lower the water level of the reservoir in a short period of time. It is
recommended that the Owner design and later construc t water release
structures that will allow lowering of the water level wi th in  an acceptable
period of time . A preliminary evaluation of the performance of the existing
drawdown facilities is given in Appendix D. The time required to drawdown
the Reservoir to the bottom surface level of Greenswamp Dam No. 1 (280 feet)
using the existing facilities at Raymond Darn is:

System in Use Time in Days

Aerator System 98

36— inch Diameter Blowoff 310

Aerator and Blowoff 75

—8—
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6.0  DAN STABILITY

6. 1 EVALUATION OF STRUCTURAL STABILITY

Visual Observations: The local and minor movement of the upstream

riprap and associated non—uniform settlements of the dam crest do not
appear to affect the overall stability of the dam , as the area of concern
appears to have been stabilized . A periodic check on further settlement
activity in the affected area is needed.

6.1.2 Design and Construction Data: The NJDWSC ’s 1925 report (Reference
2, page 54) states that the geologic investigations during the initial ?hases
of this project disclosed very complex underground condition that required
special treatment. Structural stability analysis for the dam ’s concrete
core wall or embankment were not available and is not known to have been
performed .

6.1.3 Operating Records: Not Applicable

6.1.4 Post Construction Changes: None

6.1.5 Seismic Stability : The dam is located within Zone 1 on the
Algermissen’s Seismic Risk Map of the Uni ted  Sta tes  (1969 E d i t i o n) .

The static stability of the darn appears to be satisfactory and conventional
safe ty  margins appear to exist; therefore , in accordance with pa r ag r aph
3.6.4 of Reference 1, the dam may be assumed to present no hazard due to
ea rthquakes.

—9—
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ASSESSMENT , REMEI 1IA L MF.ASURES

The assessment and reined [at measures c o n ta i ne d  herein are based on
pr ov is ions ~f Appe ndix H, Conditions.

7.1 DAM ASSESSMENT

7. 1. 1 Sa~~~y: On the basis ot visual Inspect ion , the gener a l  cond t ion
of th e dam is good , except  in two local areas where the  embankment has
exper ienced minor non—uniform settlements. The dam is  t ounded on - t
complex of fract ured rock which required extensive treatment t o  achieve
water ti ghtness and stability . According to Reference 2 , page ~~~ suc h
conditions were encountered and required considerable over—exc avation
and grouting .

7 . 1. 2 ~~~~~uacv of Information: ~tost ot the  design and const r u O L b i t
i n f o r m a t i o n  ob t a ined  f rom the  N JDWSC ’ s HIS  r ep o r t  ~R e I e r o n c e  2 )  i s
adequate for this Phas e I eva l uat  io n ;  however , tes t bor tug  and emb ankmen t
material datj  are insuffic ient.

1. 3 Vr~ encv: Actions needed are sununa r iced on the Assessments
ot ~encral Conditions sheet of t h is report.

Necessity for Further Studies: lt Is n ecessary  to furth er stud~
the potential hazardous condition if the  pool level  0 1  the  Wanaq u e R e s e r v o i r
exceeds elevation 305 feet , the top of the concrete corewall (PMF at
elevation 308.8 feet and 1/1 PMF at elevation 30h.O t o o t ) , and i f  water
is allowed to perco late through t tie perv t ous sect ion of the dam under
variable hydrostati c heads.

7 . REMED IAL MEASURES

7 . 1. 1 Al t  erna t ives : The part jail v sot t led ground and di sturbed r I ~‘

between Stat ion 1+50 and Stat ion 3+00 should ho checked pet od t e a l  lv  om
possible further movement.

7 .1.1 Operational/Maintenance Procedures: Cleat tug and p r t ’vent Ion ot
t ree  growth on the east side of the downstream em bankm ent  s hou l d  be
continued . The cleared embankment slope should  be r e dm o s s e d  and seeded
wi th selected grass.
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APPENT)IX B (Continued~

CHECK LIST
ENGINEERING DATA

HYDROLO GIC AND HYD RAULIC DATA

DRAINAGE AREA CHARACTERISTICS: Densely for-r ested , few homes, very
hilly with minima l cover on bedrock.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 302.4 y~4.35O acre—feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not App licable

ELEVATION MAXIMUM SPILLWAY DESIGN FLOOD POOL: 308.8

ELEVATION TOP DAM: 310.00

CREST: Unpaved roadway

a. Elevation: 310.0
b . Type: Non—overflow
c. Width: 15 feet (measured)
d. Length: 640 feet (measured)
e. Location Spillover: Not Applicable
f. Number and Type of Gates: Not Applicable

OUTLET ~~RKS : No ne

a. Type: Not Appl icable
b. Location: Not App l icable
c. Entrance Inverts: Not App licabl e
d. Exit  Inver ts :  Not Appl icable
e. Emergency Draindow i Facilities : Not App l icable

HYDRO~ETE OROLOGICAL GAGES :

a. Type : Rainfall record ing charg . .~~-. hour prec ipitation can , and
-

- maximum and minimum temperature recorder. Float type continuous
stream level recorder with drum chart.

b. Location : Ray-mend Dam in Wanaque , New Jersey.

c. Records: Weather da ta published as climatological Data—Wanaque—
Raymond Dam by the National Oceanic jnd Atmospheric Administrati on .
Streamflow data is recorded by the U.S.G.S.

MAXIMUM NON-DAMAGING DISCHARGE: Non-overflow dam.

- .  

- -
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APPENDIX D

RESERVOIR HYDROLOGY AND DRAWDOWN

Reservoir Hydrology

The hydro logic analysis presented in this Report and in the Appendix
pertains to present hydrologic conditions and does not consider future
changes produced by uncertain conditions such as urbanization , forest
fires , or other modifications within the watershed.

The inflow Probable Maximum Flood (PMF) Hydrograph for Wanaque Reservoir was
supplied by the Philadelphia Office of the Corps of Engineers (Reference 8)
and is shown in Figure 0—1 . This hydrograph has a peak flow rate of
33 ,500 cfs occurring 50 hours after its start. The total runoff volume is
94 ,500 acre—fee t , over a time span of 140 hours. The HE C— l Computer Program
(Rer erence 5) was used to route this hydrograph through the reservoir. The
main dl - ;charge s t ructure for  Wanaque Reservoir is a 520—feet  long Overflow
Weir about 1.34 miles east of Green Swamp Dam No . 1, which has had permanent
flashboards in place since 1934. The storage volume—spiliway outflow
relation was determined assuming that the initial water surface elevation
was at the top of the dashboards (302.4) and the structure functions as a
sharp—crested weir.

Since the flashboards are not designed to break away , the spilivay discharge
and the reservoir storage/spiliway outflow relationships used in HEC—]. for
routing the PMF and one—half PMF through the reservoir assume the flashboards
are in place. These relationships are in Figure 0—2.

Wate r Elevation Spiliway Discharge Reservoir Storage
ft. cfs Acre—ft.

302.4 0 0

303 820 1381

304 3760 3530

305 8410 5678

306 14210 7765

307 18640 9822

308 23700 12431

309 28900 l4.~’O

310 35300 16418

0-1 
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The surface area and storage of the Wanaque Reservoir at different hater
levels (Reference 2) are shown in Figure 0—3. Their values are:

Water Elevation Surface Area Storage
ft. Ac re Ac re-ft.

215 0 0

220 40 153

230 190 1228

240 370 4910

250 790 9820

260 1070 19027

270 1300 31303

280 1b30 45420

290 1960

300 2310 84701

310* 2620 106183

312* 2680 110480

*Values extrapla ted from elevation 305 .00-feet. (Reference 2)

Resul ts of this routing procedure indicate that the P~1F would raise the pool
elevation to about 308.8 feet. Routing one-half the P~1F (Ib ,750 c f s )
through Wanaque Reservoir raises the pool elevation to about 30o.O feet , -~

feet below the crest of Greenswamp Dam No. 1.

Flood routing was also performed assuming tha t the flashboards were removed.
In this case , the storage volume-outflow relation was determined ~ith the
s t a r t i ng  water  surface  elevation at the top of the spillway crest (300.3
feet) and the Overflow Weir discharging as an uncontrolled ogee crest
spiliway. }~~C-1 results indicate that the PMF would raise the pool
elevation to 306.9 feet .  The reservoir was designed to sa fe ly  d ischarge
18 ,000 cfs (slightly larger than 1/2 of the P1ff) without the flashboards in
p lace. Grap hs of pool e levat ion versus time for  the PMF and 1/2 PNF
routing , with and wi thout flashboards . are found in Figures D- 4 and D-5.

0— 2 
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Reservoir Drawdown

If an emergency condition that affects the stability of one of several dams
that form the Wanaque Reservoir or of the outlet and control works of the
Raymond Dam develops , then a f ast drawdown of the reservoir to a lower
wate r level will be required. The lower water level depends on the
location and nature of the hazardous condition. Figure 0—6 shows
graphically the times required to lower the reservoir level with the
existing facilities.

The water level in the Wanaque Reservoir can be lowered by means o f :

a. The Wanaque Aqueduct System.

b. The existing aerator system.

c. A 36—inch diameter b l o w o f f .

d. The blowoff and the aerator together,

e. Othe r blowoff lines.

All drawdown times were computed considering that the minimum inflow of
2 cfs/square mile into the reservoir was equalized by the system demand
and other water loses.

~ Ij
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A. The WanaQti ~~ AgueduL-t

the p o t e n t i a l  o t  the Wanaque Aqueduct to lower the water level in the
reservoir during an emergency condition is non-existant because a
m in imum in t l o w  of 2 c f s sq. m i l e , wh ich  is equ iva len t  to 117 MG D , wi ll
supplv the average daily demand of the distribution system. Table 1
gives the average water consumption during the last ten years.

Table I

Year  Demand (M GD )

1967 95.37

1%8 lOb. 02

1%9 1 1 1 . 1 7

113. 45

197 1 112.88

1Q72 1 12 . 1 7

1973 1O3 O’~

98,90

19~ 5 92 . 07

l Q 7 b  90.58

1977 107.90

D—4
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B. Aerator System

Operation of the existing aerator system will drawdown the reservoir

water level between the crest of the overflow weir at elevation

302.4 feet and the top of the aeration nozzles at elevation 
240.5 feet

in the following times:

Water Level (Feet) Total Time (Days)

302.4  0

300 10.39

290 55.42

280 98.03

270 135 .76

260 174 .69

250 212.65

240.5 253.65 

~~~~~~~~~~ -~~~~~~ -~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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C. 36-Inch Diameter Blowoff

The 36-inch diameter blowoff installed at the bottom of the Raymond Dam
in the stream control conduits can be used to lower the reservoir level
to an elevation of 222.00 which corresponds to the entrance intake
sill of the lower conduit. The blowoff discharge is located at
centerline elevation 213.38 feet. The times in days required by the
blowoff line operating alone to lower the reservoir water level are:

Water Level (Feet) Total Time (Days )

302.4 0

300 33.18

290 177.59

280 309.41

270 420.21

260 525.48

250 613 .40

240 677.29

230 713.89

222 728 .79

D—6
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1). Blowoff and_ Aerator

Simul t aneou s  opera t ion  of the 3b-inch diameter blowo ff pip e in
conjunction with the aerator system wi ll Lowe r the reservoir water
leve l in the f o l l o w i n g  t imes:

Water Level (Feet) Total Time (Days)

302.4 0

300 7 . 9 4

295 42 .29

280 74.48

2 7 0 102 .b3

260 131.05

250 157 .55

240 181.98

230 218.58

222 233.48

D— 7
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E. Other Blowoff Lines

Smaller diameter blowoff lines installed in several of the dams around
the Wanaque Reservoir are not known to be in operable condition
because , since its installation in 1925, the lines have not been
inspected , ope rated , or maintained.

d
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APPENDIX E

PREVIOUS INSPECTION REPORTS

(The North Jersey Distric t Water Supply Commission provided
the inspection reports contained herein.)
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NORTH JERSEY DISTRICT WATER SUPPLY COMMISSION

M E ~~1 - 3  ~~A~~~~D U M

T C :  Darn Inspection File

~~~~ Joseph Foley, Eng ineer

ATE: A~~ri 1 5 , 1977

On March 31 , 1977 Roscoe Jenn ings , Doug De Lon e and I
i n sp e ct e d  the darns at the Wan aque Rese rvo ir ;  the  fo l l o win g
is a report on their conditions and recommenda t ions  on main-
tenance  of same .

FUR N ACE ROAD DAM 
-

Condition: There are trees and brush on the  -.~et and - 
-

-~rv si~ es of the darn and also a small  swamp of ap~ ar—
ently trapped water behind the dam .

Recommenda tions: The trees should be ki l led  and re-
moved using poison sui table for  potable  water.

~1IDVALE DAM

Condi t ion :  Some trees are growing on the wet ari d dry
~~des of the dam . There is a small spring flowing
from the foot  of the dam at the nor th  end . ‘.- e t  spots
and sof t  wet sand are also acoarerit at the foo t of the
- ‘am. No s ink holes or other .ndicat i cr i s of darn f a i l u r e
~ere apparent  at this loca t ion .  A sample cf w a t e r  f rom
this spring and a sample from the r e servo i r  were  t a k e n
and an lyze d , the r e su l ts  are as fo l lows :

Spring Water: Specific conductivity 6~pH 6 . 3

Reservoir Wa ter: Specific c o n d u c t i v i ty  1~~2
pH 5.9

The results  indicate that this wat er  is more l i k e ly  to
be ground water than reservoir water. (For ad~~iti:nalinforma t ion , please refe r to a memo from !ob Wie .and
to George Des tito dated May 3 , 1 97 6 ) .

Recommendations : The trees on the dam should ~e k i l l e d
and removed. The darn should also be ohe:keo ?en iodical Y
to be sure the spring is not a leak in the darn .

E— I
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DAM :Ns?E cT:o ~I F L Z  - PAG E 
a

~A :~hO~~D :‘AM 
-

p

~o n d i tj c n :  Exce1.lert t

S?I LL wA Y

Condi~ icn:  ~ood , except that it was indicated b Ernie
Restaino that there is a small  leak in the  s~~i l l w a v .  :
did not ob serve it because of the overflcw. I w i l l  check
it again when the reservoir goes down .

Recommendations : The leak in the spiliway should be fixed
when the reservoir goes down .

WOLF DEN DAM

Condi t ion : There are trees and shrubs  on bo th  the  wet
and dry sides.  There are small s p r i n g s  f l o w in g  f rom the
low sections behind the  darn . Some samples  wer e  a s o  t aken
he re and the results were tha t  the wa ter  had a s p e c if i c
c on d u c t i v i t y  o~ 90 and a - p H  of 6 . 3 , so t h i s  w a t e r  is mcst
l ikely ground water also.

Reccmzn endatj ons : I recommend th a t  the t rees  and shrubs
be removed.

GREE N SWAMP

~~L4 ~~~~

Condit ion:  The general condi t ion  of the dam is gccd , al-
though sec tions  of the g un i t e  s u r f a c i n g  are c racked  and
have fa l len  off ( e s p e c i a l l y  near  the  e x p a n s i on  ~~o i n t s )
due to moisture that found its wa’i u n d e r  the  gu~~te. There
was water running out of the drain but  th is  f l o w  ~as not
excessive.

Recommendations : The cracked and loose guni te should be
chi pped away ~~d replaced and at the expansion j o i n t s ,
the guni te should be chipped and tar p oured  in t o  al lcw
expansion of the concrete.

~3 and ~2A Dams

Condition : Both small dams are. heavily wccded and there
is a small swamp behind the fl dam.

Recommendations : The only recorrtmendati-o n for these -da:.s
is that the trees be removed from both sides of the darns .
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2A.’-~. :~~SP:CT:CN P1..E PACE 3

~: ~~~~

o n d ~~:ion : This darn is in e :< o e . l e n t  ccn~~it i o n , exoe t :
~:-c-~nd the exoansion ~ci n t s  w he r e  the g~ nite is :rac~~e±

to :ne :-~-:t that no al lowance  ~as rnaoe ron ex;ans~~on
when the ~u i:e was a p p l i e d  to the darn .  There  is a lso  a
s~ anp behi nd t h i s  dam , but this looks like a natural swamp .

cc~~~enda t i ons :  The gun it e  at the expans ion  j o i n t s  shculd
~ e ch i o c e d  away and tar  ooured in to a l l o w  ex : ans ior .  a n d
any ot~~~r cracks in the ~un ite shau d be chipped and re-
paired.

~l Dam

ondi-tion: There are trees and shrubs cri both wet and dry
sides of this dam . There is also a swamp behind the dam .

Recommendations : The dam should be cleared of trees and
sh rubs .

As a resul t of my research , so f a r  on dam ins~~ec.t ion ,
received a booklet , “ S u p e r v i s i o n  of Darns by State Authorities ”
pub l i she d  by the Uni ted  S ta t e s  Commit tee  on la rge  dam s , Ju ly
~~~~~~ This p u b l i c a t i on  had ‘_ i tt l e  i n f o rm a t i o n  on the a c tu a l
in spec t i on  of darns but  it did have some u s e f u l  in fo rma t ion such
as:  the f u n c t i on  of dam supe rv i s ion  in New Jersey is pe r fo rmed
by the  Chief  Eng ineer , D iv ision of Wate r  Po l icy  and S u p p l y ,
D e p a r t m e n t  of Conserva t ion  and Ec onomic development. Ins :ect ion
of da~ns is done by the State at the State ’s own expense on the
compla in t  of pote n t i a l  f a il u r e .

Addi t iona l  in fo rm at ion  cr i  dam i n s p e c t i o n  is also comin g
fr om th e  -Corps of Eng ineers and the Uni ted  S t a t e s  ‘Committ ee on
Large Dams .

cc: Dean C. N ell
~obert  G.  Wiel and

I

E-3-

--
-- - -

____



— —...~~~ -~~~ .~~ —

___________________________________ w’~-~.—— -
_  - - -- -

a

Rerort on s~ In s  e t i ~it
~ -~ ‘A ~ ’~ Q~~~7

Apo~ L-*t ion ~o. ~2 .

t.ocatton 23. .3 l .5 .4 .~ and nearb y.

Cii Ys r&’t 23 , 192 8 , t~ e g t t e s  t~n t.’ie s~etn ~~~ w e re  c lose d •xce Ot f:r the

p aasa ç e of 27 ~ . g . ci. thro-tç h the bl w— oft , ard on ~.areh 29 , ~~ th-, wate t

in thA ras ~~rvo ’ r ha d r i s e n  7

On Y&reh 29 , l~~28 , in cotopany with Y r. 9. T . Crt tch1~~~, ins pect ion its nadi

of sfl ol~ tho  ds~s in  t~~. /ar~ qize o~ ojeot .

~~1T~.Ace Ro ad t a~-, w as  to~,n4 to be a~~o i t t  50 c-er oe’~t cor~o lat , -

Pos t  ~ro ~ ;,rsion lart • w e i r  ar- i  c on t r o l  h,m~ .i w q re  eo nnlete ex ce c t  for

c j oa t n ,  a 8’all br~ aeh  w ’~t ch w~s l ef t  in the ds.s for st rean oo nt ro l, an-i t~~s t a i —

l it t o n of r ec o rd l nr race  In t he c o n t r o l  hc”~~ .

~-‘(ensou, •‘~.1i da— .

‘idvele Cam .

Cv,rf1o~e ¶ ‘ 1 r.

~o ’.f Den ~~~ •rd

~wann ~a — s  ~~s . 1 , 2 , 3 and 4 were c o inmie te  ~ri1 w , --  ~!v~ n ~tn~ 1

I nsoec I on.

The constr uct ion of al I d n— s has b.”n done in a~~ or- anc~ w 4 t h  ‘~~~

ri m s  a rut In a tho r ~~‘ v eo r~ ’an j Ike m d  sat i s fa c to ry  ~~~siner.

- 

- ~~~~~~~~~

•;chn ! .  ~~~o~i~~s
?:r±rsuHo -~.tne~,r.

tran t on , l~. J. TB1SPAGz1s
~~sIQUThJ~ cozy FURJLj3~1~~ ~~~~~~~~~~~~~~~~!ar ~h 3~~ , l92~~ .

- I /Iw~~~~~~~ Z/ ~~~~~~~

—
--~~~~

----——————
~~
------



— -.. — ‘,— - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - 

- - - --~~~~
-
~
--
~~:~~ ~-. .- -~~ ~~~~~~~~~~~~~~ 

-
~~~~~~

---
~

- - 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~

a

1

APPEND I X F

REG I ONAL GEOLOGiC tIAP

_ _ _ _ _



- 

- i~~
- /~~~~

~~~~~~~~~~~~ . 3 ; ;  . - //YA-(
a

R ~~~ I ~~ 
p~O 

~~l (1 1 ‘f~ / ~/ 
- II

~~/-~ ? 2 tL J -W~/ 1 /  ci / 

-

~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~
. 7/:4~

• 
/ / 7 

~k ½’
~~~~~~~~~~~~~~~~~~~~~~~~~ 

;~ _~ (11~
..J/ - / I ~I ’-i 7/ . - -. 

_ _

\\~~~~~2b/i 1I / “7 i~ ~~~ 
:‘

-

. 
- _____ - 

- 

4 
,
/

f 

- 
- 

- :~~ 

~~~ / - 

-

. 
~. 

- -. -
- 

-
‘

h~~.T/~~~~~~ 
:A .~~~~~~~~~~. ~/

1 f
I ~‘~~rf~ ~~EI K t — - 111,! 1 f - IJ ~ ’ - 

f -A -- .
- 

‘... ...i
— ~

. :- I - .

3 - . - - , -  -

- _ _ _ _ _  

— 
-

- 
_ _

- 

‘

-~~~ 
. t- ~~~~~~~~~~~~~~~ s...

. 
.-

. 

~: 
r~~~~~~~~~’ :~~~~~~<- ~~~~~~~~~~~~ 

-

- 
~~~~~~~~~~~~



L E G E N D

~~~
‘ 

~~~~~~~~ 

- 
- - 

- T R I A S S I C
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- - .
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NOTES 

FAULT LINE

- -
- 1 . THE PRECAM B RIAN MA P UNITS RE PRESENT GE NERALI Z E D

GROUPINGS OF RO C K TYPE S BASED MA I NLY ON MINERAL
- ~

- COMPOSITION . THERE IS MUCH LOCA L VARIATION IN
— 

THE MINERAL COMPOSITION.
- i  -~ 2. THE CONTACT LINES AtC FAULT LIN E SHOWN ON THE

- 
DRAWING ARE DASHED WHERE INFERRED.

-. 
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SOURCE
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- -

- 
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APPENDIX G

REFERENCES

1. Recommended Guidelines for Safety Inspection of Dams, Appendix D,
(Wa shington ,  D.C . ,  Department of the Army, Office of the Chief of
Engineers) .

2. North Jersey District- Water Suppl y Commission - Report 1925, (Newark ,
N.J., Office of the Commission), 1925.

3. Public Works, Vol. 54 , No.  5 , May 1923.

4. Water Resources Data for New Jersey, Part 1, Surface Water Records,
United States Department of the Interior , Geologic Survey .

5. HEC-1 Flood Hydrograph Package, Hydrologic Engineering Center , Corps of
Engineers , January , 1973.

6. Daily Reservoir Water Level and Discharge Record Files from October
1950 to date, owned by the NJDWSC .

7. Wa ter Resources Data for  New Jersey, Pa rt 1, Surface  Water Records ,
USGS , Department of the Interior.

8. “Passaic River Basin - New Jersey and New York Survey Report for
Water Resources ,” New York District Corps of Engineers , June 1972.
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APPENDIX H

CONDITIONS

This report is based on ~i visua l inspection of the dam , -i review of
a v a i l a b l e  e n g i n e e r i n g  data , and a h y d r o l o g i c  a n a l y s i s  p e r f o r m e d  d u r i n g  Phase
I i n v e s t i g a t i o n  as set forth in the Recommended Guidel ines for_ Sa f e t y
Inspection of Dams, as modified by the contract between t he  U . S .  Corps  of
Engineers and Gilbert Associates , I n c . ,  Contract No. DACW6~ -78-C-Ol l4.

The foregoing review , inspection , and analysis are by their nature limited
in scope . It is possible that hazardous conditions exist and that
conditions exist which with time might develop into safety hazards and that
these conditions are not detectable by means of the aforesaid review ,
inspection , and analysis. Accordingl y Gilbert Associ ates , Inc . cannot and
does not warrant or represent tha t c o n d i t i o n s  w h i c h  a re  hazardous do not
exist , or that conditions do not exist which with time mig ht develop into
safety hazards .

As required by the Corps of Engineers , the terms “good” , “ fai r ’ , “poor ” ,
“condition ” have been used in this report to characteriz e the information
obtained from the aforesaid review , inspec tion , and analysis. The
definitions of these terms as used are :

“good condition ” - minor studies or remedial measures are required .

“fair condition ” — s i zea b l e  s tudies  or r emed ia l  measures ar c  re’iuired

due to the deficie ncies which could he hazardous
depending on conditions . Immediate attention is
required .

- “poor condition ” — m .ljor s t ud i e s  or r e m e d i a l  measur es are reqni red due
to deficiencies w h i c h  could he hazardous depend ing
on conditions . Immediate studies or corrective
action is required.
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